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least one divalent metal and at least one carboxylic acid 
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METHODS AND COMPOSITIONS FOR 
PRESERVATION OF TMBER 

This invention relates to timber preservation and 5 
more particularly relates to fungicidal compositions 
containing aluminum and/or boron and their use in 
preserving timber. 
The fungicidal compositions of this invention con 

prise at least one metal-organic compound which con- 10 
tains aluminum and/or boron, at least one divalent 
metal element or metal radical, the aluminum and/or 
boron atom and the divalent atom or atoms being linked 
through oxygen atoms, and at least one carboxylic acid 
radical, together with a suitable carrier therefor. 15 
The method according to the invention achieves 

protection of timber against wood-decaying fungi such 
as Coniophera puteana. 
AccCording to this invention, the fungicidal composi 

tions may be introduced into the timber by any of the 20 
well known processes which ensure that the fungicide is 
uniformly distributed throughout the timber. 
The fungicidal compositions are preferably uniformly 

distributed throughout the timber by means of vacuum 
impregnation, and sawn timber is particularly advanta- 25 
geously preserved by the method according to the in 
vention. 
The metal-organic compounds used in the method 

according to the invention and processes for their prep 
aration are disclosed and claimed in U.K. Pat. No. 30 
972,804. 
Compounds containing boron are preferred for use in 

the fungicidal compositions used in the method accord 
ing to the invention, 
The carboxylic acid radicals are preferably derived 35 

from carboxylic acids containing eight to ten carbon 
atoms. It has been found that the neodecanoic acid 
(Versatic 10) radical is particularly suitable on account 
of its good solubility and ease of processing. 
A particularly preferred compound for use in the 40 

method according to the invention is zinc boron versa 
tate. 

Suitable carriers in which the metal-organic com 
pounds are dissolved are organic solvents, preferably 
hydrocarbons and more preferably white spirit. 45 

Previously proposed fungicidal compositions have 
usually contained not less than about 2 to 3% by weight 
based on the total weight of composition of divalent 
metal to ensure adequate protection of timber in all 
environmental conditions over a long period of time. 50 
Employing the compositions of the present invention, 
much less metal is required to give adequate protection. 
This is particularly important for timber which is ex 
posed to heavy rainfall since metal soaps may slowly 
leach through wet timber. 55 

It has further been found that the fungicidal effect of 
the compounds used in the method according to the 
invention can be further enhanced by incorporating one 
or more substituted phenols of known fungicidal activ 
ity, for example, o-phenylphenol, nonylphenol and 60 
chlorinated phenols. 

Thus, according to another aspect, the invention 
provides a fungicidal composition comprising at least 
One metal-organic compound which contains aluminum 
and/or boron, at least oe divalent metal element or 65 
metal radical, the aluminum and/or boron atom and the 
divalent atom or atoms being linked through oxygen 
atoms, and at least one carboxylic acid radical, and one 

2 
or more substituted phenols together with a suitable 
carrier therefor. 

It has been found that the use of divalent metals in the 
form described herein results in increased fungicidal 
activity as compared with conventional compounds 
such as copper and zinc naphthenate. 
Apart from the increased fungicidal activity, two 

other advantages arise from the use of divalent metals in 
the form described herein. These are that greatly re 
duced amounts of fatty acid are required to solubilize 
the metal, and also that much higher concentrations of 
metal in solution in solvents such as hydrocarbon sol 
vents can be obtained than is possible with the normal 
di-soaps of the metals with naphthenic or with synthetic 
fatty acids. 
The present invention will be further illustrated by 

reference to a series of tests comparing the fungicidal 
properties of compositions of the present invention with 
a known commerically available fungicide used for 
treating timber. 
The compositions which comprised zinc boron versa 

tate or Zinc naphthenate (comparison) dissovled in 
white spirit in different concentrations were subjected 
to a series of tests, described below, using blocks of 
Scots pine (Pinus Sylvestris) sapwood which were sub 
jected to infestation by the wood destroying fungus 
Coniophera putenana. 

EXAMPLE 

Wood blocks sized 14.5x10X7 mm, were oven dried 
for 18 hours, cooled and weighed. They were then 
transferred to a glass vessel which was evacuated of air 
down to a pressure of less than 10 mm. of mercury and 
were then held at this pressure for 10 minutes. The 
fungicidal treating solution was then admitted to the 
vessel to cover the blocks which were left covered for 
two hours to ensure full and uniform impregnation. The 
blocks were removed from the solution, allowed to 
drain and then reweighed to determine the uptake of the 
fungicidal treating compound. The blocks were then 
allowed to dry slowly for three weeks and then were 
sterilized by exposure to 1,2-expoxypropane vapor fol 
lowed by ventilation insterile air. The blocks were then 
transferred aseptically to actively growing soil feeder 
block cultures of Coniopheraputeana and incubated for 
six weeks at 22 C. At the end of this period the extent 
of overgrowth on the test blocks was noted. The blocks 
were removed from the culture, oven dried and re 
weighed so that the loss in mass of each block due to 
fungal decay could be noted. 
From ther series of tests conducted, it was possible to 

determine the toxic limits for the individual treating 
compounds, such toxic limits being defined as the inter 
val between the concentration or loading which just 
permits decay and the next higher concentration which 
inhibits all decay the following results were obtained: 

Toxic limits Toxic limits 
% ww Zn in Kg Zn/m 

Compound treating solution wood 
Zinc naphthenate 0.63-100 2.80-450 
(comparative) 
Zinc Boron Versatate 0.25-0.40 105-180 

It may be seen that the quantity of zinc required to 
prevent growth of Coniophera puteana is very signifi 
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cantly reduced when applied in the form of the zinc 
boron versatate rather than as zinc naphthenate. 

Further tests were carried to where the treated wood 
blocks were subjected to a water leaching process prior 
to infestation to simulate conditions where the fungi 
cides may be required to protect timber which is ex 
posed to adverse weather conditions. 

EXAMPLE 2 

Wood blocks, sized 14.5x10x7 mm, were impreg 
nated with fungicidal compositions as described in Ex 
ample 1 and allowed to dry slowly for three weeks. The 
blocks were then leached in deionized water according 
to the following procedure: 
The treated wood blocks were vacuum impregnated 

with water and allowed to soak for two hours. The 
water was then poured away and a further 30 ml. was 
added. The water was changed after 24 hours and 48 
hours and thereafter at a minimum interval of 24 hours 
and a maximum of 72 hours until the water had been 
changed on a total of 10 occasions. The blocks were 
then placed in a well ventilated oven at 45 to 50 C. in 
order to dry to a moisture content of about 20% by 
weight. The blocks were then sterilized and exposed to 
cultures of Coniopheraputeana as described in Example 
1. 
The leaching process did in most cases cause some 

redution in fungicidal activity, but the retained activity 
of the fungicidal compositions of the present invention 
was never inferior and in certain cases was superior to 
the corresponding comparative metal naphthenate com 
positions. 

Further tests were carried out using iron boron versa 
tate both in the unoxidized and oxidized form and man 
ganese boron versatate. 

EXAMPLE 3 

Each compound was dissolved in a 50/50 w/w mix 
ture of toluene and hexane to give solution concentra 
tions by weight of 2.2, 1.0, 0.22 and 0.10% metal. Blocks 
of Scots pine (Pinus sylvestris) sapwood, 14.5x10x7 
mm were dried in an oven at 105 C. for 18 hours, 
cooled weighed, Sets of six of these blocks were placed 
in glass vessels, weighted down with glass weights and 
then evacuated to a pressure of less than 10 mm. Hg and 
held for 10 minutes. The treatment solution was then 
slowly admitted to the vessel until the blocks were 
covered with liquid. Air was then admitted to the vessel 
and the blocks were left for 2 hours to permit full and 
uniform impregnation with solution. The blocks were 
reweighed to determine the uptake of solution and thus 
the loading of metal. 
The blocks were allowed to dry slowly for three 

weeks, after which four of each set of six were sterilized 
with 1,2-epoxypropane vapor for 24 hours and then 
ventilated in sterile air for 72 hours. The blocks were 
then transferred aseptically to actively growing soil 
feeder block cultures of Coniopheraputeana and incu 
bated for six weeks at 22 C. After this period the cul 
ture vessels were examined and the extent of over 
growth on the test blocks noted. The blocks were re 
moved from culture, any adhering mycelium scraped 
off and the blocks weighed, oven dried and reweighed 
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4 
so that the loss in weight of each block due to fungal 
decay could be calculated. The following results were 
obtained: 

Toxic limits 
% w/w metal in treat 

Compound ing solution kg metal/mwood 
Manganese 0.47-1.0 1.80 -4.05 
boroversatate 
Iron boroversatate, 0.47-1.0 2.00-430 
unoxidized 
Iron boroversatate, 0.47-10 1.80-3.65 
oxidized 

Various changes and modifications of the invention 
can be made, and to the extent that such variations 
incorporate the spirit of this invention, they are in 
tended to included within the scope of the appended 
claims. 
What is claimed is: 
1. A method of preserving timber which comprises 

impregnating timber with a funicidal composition com 
prising at least one metal-organic compounds which 
contains aluminum and/or boron, at least one divalent 
metal element or metal radical, the aluminum and/or 
boron atom and the divalent metal atom or atoms being 
linked through oxygen atoms, and at least one carbox 
ylic acid radical, together with a suitable carrier there 
for. 

2. A method according to claim 1, wherein said at 
least one metal organic compound contains boron. 

3. A method according to claim 1, wherein the car 
boxylic acid radical contains eight to ten carbon atoms. 

4. A method according to claim 1, wherein the said at 
least one metal organic compound is zinc boron versa 
tate. 

5. A method according to claim 1, wherein the timber 
is impregnated by vacuum impregnation. 

6. A method according to claim 1 in which said com 
position contains a fungicidal phenol selected from the 
group consisting of o-phenylphenol, nonylphenol and 
chlorinated phenols. 

7. A timber impregnating composition comprising at 
least one metal-organic compound which contains alu 
minum and/or boron, at least one divalent metal ele 
ment or metal radical, the aluminum and/or boronatom 
and the divalent metal atom or atoms being linked 
through oxygen atoms, and at least one carboxylic acid 
radical, one or more fungicidal phenols selected from 
the group consisting of o-phenylphenol, nonylphenol 
and chlorinated phenols, and a hydrocarbon solvent 
therefor. 

8. A timber impregnating composition according to 
claim 7, wherein the at least one metal organic com 
pound contains boron. ; 

9. A timber impregnating composition according to 
claim 7, wherein the carboxylic acid radical contains 
eight to ten carbon atoms. 

10. A timber impregnating composition according to 
claim 7, wherein the at least one metal organic com 
pound is zinc boron versatate. 

k is at 
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